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Disposal Of Waste Materials on an nil Rig 

This invention relates to a process for disposing of 
large quantities of waste material generated during 
operation of an oil rig, such as drill cuttings or scale, 
and to an apparatus for performing this method. 



During the operation of an oil rig large quantities 
of waste material are generated: during drilling, in the 

10 form of drill cuttings which may be contaminated with 
drilling mud, and during scale removal, where the waste 
material is in the form of a slurry of slightly 
radioactive scale. The disposal of such particulate 
waste material can lead to environmental problems, and a 

15 variety of processes have been developed to dispose of 
them safely; as a general rule it is permissible to 
dispose of waste material by returning it to the rock 
strata in the field from which it was obtained. For 
example Jackson (EP 0 496 850/ARCO) describes a system in 

20 which cuttings mixed with sea water are converted into a 
viscous slurry by passage through a centrifugal pump 
which shears the cuttings into small particles, and 
Hopper (GB 2 239 471/BP) describes a system in which 
cuttings and salt water are fed to a crusher and then a 

25 slurry storage tank, in each case the resulting slurry 
may then be injected into a subterranean formation. 
Whatever method is used to reduce the particle sizes 
(high-shear pump, crusher, or other mill), this part of 
the overall disposal process typically requires large and 

30 expensive equipment. Where there are several drilling 
sites in the same area it may be more economical to 
transport the cuttings from each such site to a central 
disposal plant, although such cuttings are not easy to 
handle without spreading contamination. 



35 



According to the present invention there is provided 
a process for disposing of large quantities of waste 
material generated during operation an oil rig, in which 
the material is put into a container with a base and 
sides, and a discharge port in or near the base, and 
with a screw conveyor adjacent to the base arranged when 
rotated to convey cuttings to the discharge port, and 
means accessible from outside the container to enable the 
screw conveyor to be rotated, the container is 
transported to a disposal site on an oil rig, the screw 
conveyor is operated to discharge material from the 
container, and the material is then formed into a slurry 
and injected into a permeable rock formation. 

The container may be open- topped, or may have a top 
with one or more inlet ports through which drill cuttings 
can be introduced to fill the container. There is 
desirably a lid for the or each inlet port, and also a 
removable sealed cover or a valve for the discharge port. 
The base desirably slopes downwardly towards the screw 
conveyor. The rotation- enabling means for the conveyor 
might comprise a motor forming part of the container, for 
example a hydraulic or electric motor, with accessible 
means to connect it to an appropriate power source, or it 
i might comprise an accessible coupling for a drive motor. 

Thus the container can be filled with drill 
cuttings, which may be accompanied by a proportion of mud 
and/or liquids, at a drilling site. When full, it is 
D transported to the central treatment site, and coupled to 
the drive motor or to the hydraulic or electric supply. 
The discharge port is opened, and the screw conveyor 
operated to eject the cuttings at a controlled rate. 



The container may also contain a mechanism such as 
rotatable breaker bars, to ensure the cuttings fall down 
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to the conveyor, and this is desirably driven by the same 
drive motor as the conveyor. This breaking mechanism may 
be coupled to the screw conveyor, for example by a drive 
chain. Such a breaking mechanism is particularly 
5 beneficial where an oil-based drilling mud has been used, 
as the cuttings will be sticky. 

The process of forming the particulate waste 
material into a slurry usually involves a milling, 

10 grinding or shearing process to reduce the particle 

sizes, and mixing with water. The strata into which the 
slurry is injected may be a porous or fractured rock. 
Different waste materials may be simultaneously 
slurrified and injected, for example slightly radioactive 

15 scale may be mixed with drill cuttings before the slurry 
is formed. 

Preferably the method also includes subjecting the 
drill cuttings to high pressure in a filter press to 
20 remove the bulk of the associated liquids and mud, before 
the cuttings are loaded into the transport container. 
This enables much of the drilling mud to be reclaimed, 
and it reduces the quantity of material to be transported 
and subsequently processed. 



The invention will now be further and more 
particularly described, by way of example only, and with 
reference to the accompanying drawings in which: 



25 



30 



Figure 1 



shows a diagrammatic elevational view of a 
sub-sea oil-drilling system; 



Figure 2 



shows a side view, partly diagrammatic and 
partly in section, of plant for use in the 
system of Figure 1; and 
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Figure 3 shows a sectional view on the line III-III 
of Figure 2. 

Referring to Figure 1, when drilling for oil from a 
5 sub-sea oil field a variety of different drilling rigs 
may be used. In this example there is a jack-up drilling 
rig 10 standing on the sea bed 14, two rigs on drilling 
ships 16, and a floating drilling platform 18. Each 
drilling rig brings drill cuttings to the surface when 

10 drilling, but it is economically beneficial to provide a 
single drill cuttings disposal plant 20 for all the rigs, 
which in this case is located on the jack-up rig 10. The 
plant 20 grinds drill cuttings with seawater to form a 
slurry in which almost all the particles are smaller than 

15 0.3 mm, and then injects the slurry at high pressure down 
a well annulus into a subterranean rock formation; this 
process is referred to as cuttings re-injection. It is 
therefore necessary to transport drill cuttings from the 
ships 16 and the platform 18 to the rig 10. 

20 

Referring now to Figure 2 there is shown the plant 
22 used on each of the ships 16 and on the platform 18 to 
collect drill cuttings. The mixture of drill cuttings 
and drilling mud from the drill is supplied as a stream 

25 24 to a shale shaker 26. Much of the mud passes through 
the shaker 26 to emerge through a duct 28, and can be 
reused. The drill cuttings together with some of the mud 
are transferred from the shaker 26 by a screw conveyor 30 
to a screw filter press 32, in which they are subjected 

30 to a high pressure (for example up to 10 atmospheres (1 
MPa)) so as to squeeze out most of the mud, which emerges 
through a duct 34; this mud can be combined with the mud 
in the duct 28. The resulting cuttings are substantially 
free of mud or other liquids, -but are sticky. They 

35 emerge through a chute 36 to fall into a transport 
container 40. 
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The container 40 is of generally rectangular shape 
with an open top, with side walls 41, end walls 42, and 
base 43 of steel sheet. It is supported in a frame 44 of 
5 square steel tubes. Along the centre, the base 43 

defines a semi-cylindrical trough 46, and on either side 
the base slopes down towards the trough 46. A screw 
conveyor 48 on a shaft 50 locates in the trough 46. 
Above each sloping part of the base 43 is a shaft 52 
10 extending the length of the container 40 from which 
several breaker bars 53 extend radially. 

Referring now to Figure 3, at one end of the trough 
46 is a discharge duct 54 closed by a valve 55. At one 

15 end of the container 40 the shafts 52 and the shaft 50 of 
the screw conveyor 48 extend in sealed bearings through 
the end wall 42 so as to project outside the container 
40. An external casing 56 encloses a system 58 of gear 
wheels and drive chains (indicated diagrammatically) such 

20 that rotation of the shaft 50 to urge cuttings towards 
the discharge duct 54 causes the two shafts 52 to rotate 
in opposite directions (as indicated by broken arrows in 
Figure 2). The shaft 50 projects beyond the casing 56 
and has a coupling 60 on its end so it can be connected 

25 to a drive motor (not shown) . 

The container 40 is of such a volume that when 
filled with cuttings and covered with a lid (not shown) 
it weighs slightly less than 5 tonnes. It can therefore 

30 readily be lifted off the ship 16 or the platform 18 by 
crane, using lifting lugs 62 on the frame 44, to be 
transported by a service ship (not shown) to the rig 10. 
There it is lifted into position on the rig 10 by crane. 
Throughout these operations the cuttings remain safely 

35 enclosed. The feet 64 of the frame 44 may locate in 
sockets (not shown) adjacent to the cuttings disposal 
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plant 20, so that the coupling 60 is correctly positioned 
adjacent to the drive motor, and so that the discharge 
duct 54 connects to an inlet duct of the plant 20. The 
valve 55 can then be opened, and the drive motor coupled 
5 to the shaft 50 so that the rotation of the breaker bars 
53 and of the conveyor 48 empties the cuttings at a 
controlled rate. The cuttings are hence processed by the 
plant 20. The empty container 40 can then be returned to 
the ship 16 or the platform 18 to be refilled. 

10 

It will be appreciated that a cuttings transport 
container may differ from that described above while 
remaining within the scope of the invention. For example 
the discharge duct 54 might be at the middle of the 

15 trough 46 rather than at one end, and the shaft 50 carry 
two opposite-handed screw conveyors each urging the 
cuttings forwards the centre. The number and shape of 
the breaker bars 53 might differ from that shown and 
indeed there may be a different number of shafts 52 

20 carrying breaker bars 53. The shafts 52 and the shaft 50 
might be driven by separate motors. And one or more 
hydraulic, pneumatic or electric motors might be . 
incorporated in the container, so that it is only 
necessary to couple hydraulic or pneumatic hoses or 

25 electric cables to the container when it reaches the 

disposal plant 20. It will also be appreciated that the 
discharge duct 54 might merely have a removable cover 
rather than a valve, and that where a valve is provided 
it might be a butterfly valve or a gate valve, or another 

3 0 type of valve. Equally the container might be provided 
with a fixed lid or cover with inlet ports through which 
the cuttings can be fed. And the container walls 41, 42 
and base 43 might be of a different material, such as 
glass-fibre reinforced plastic. 
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Where the transport container is being used for 
slightly radioactive material, such as scale from oil 
wells which typically contains salts of both radium and 
thorium and so emits alpha, beta and gamma radiation of 
5 low intensity, the container is desirably made of thicker 
steel than for transporting other waste materials. For 
example, for transporting drill cuttings, the container 
might be made of steel sheet which was 4 mm or 5 mm 
thick, while for transporting scale it might be 10 mm or 
10 12 mm thick so as to provide adequate shielding around 
the scale. It would also be possible to line the 
container inside or outside with a sheet of lead to 
further improve the shielding. 



Claims 



1. A process for disposing of large quantities of waste 
material generated during operation an oil rig, in which 

5 the material is put into a container with a base and 

sides, and a discharge port in or near the base, and with 
a screw conveyor adjacent to the base arranged when 
rotated to convey cuttings to the discharge port, and 
means accessible from outside the container to enable the 
10 screw conveyor to be rotated, the container is 

transported to a disposal site on an oil rig, the screw 
conveyor is operated to discharge material from the 
container, and the material is then formed into a slurry 
and injected into a permeable rock formation. 

15 

2. A process as claimed in claim 1 wherein waste from a 
plurality of different oil rigs is disposed of at a 
single disposal site. 

20 3. A process as claimed in claim 1 or claim 2 which 
also includes subjecting the waste materials to high 
pressure in a filter press before feeding the waste 
materials into the container. 

25 4. A process as claimed in any one of the preceding 
claims wherein the waste material, after discharge from 
the container, is ground and mixed with water to form a 
slurry with particle sizes less than 1 mm. 

30 5. A process as claimed in any one of the preceding 
claims wherein the waste material comprises drill 
cuttings. 

6. A process as claimed in any one of the preceding 
35 claims wherein the waste material comprises scale. 



7 . A process of treating waste materials generated on 
an oil rig substantially as hereinbefore described with 
reference to, and as shown in, the accompanying drawings. 
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